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Abstract 
In this paper I explore how content and interface can be inclusively designed for a tablet device to deliver disaster 
preparedness training in a developing country (Bangladesh), where the population is technologically disadvantaged 
and have widespread literacy issues. Content design for this country has other important aspects such as cultural and 
linguistic factors, which needs to be considered. This paper presents insights gathered during the content 
development and deployment phases in the pilot study and a subsequent iteration. This paper argues that disaster 
preparedness content can be custom-made for a tablet device for a particular locality, allowing technologically 
disadvantaged users to raise their overall awareness and decision-making ability during a disaster event. 
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1. Introduction 
The growth of mobile devices in developing countries is fascinating. The cost benefit ratio has led towards 
mobile device adoption among people who are less literate (Toyama, 2010). Even places that are deprived of 
electricity have mobile network coverage. This has opened new horizons for people who were rather disconnected 
from their developed counterparts (Brewer et al., 2005; Chapman and Slaymaker, 2009).While the use of numerous 
variants of mobile devices is becoming more common (Donner, 2008; Donner et al., 2008), it is time to evaluate in 
what possible ways we can use mobile technology in developing countries (Selwyn, 2013). Use of mobile devices, 
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such as mobile phones, smartphones or tablet devices in alternate modes of learning is not new, but is less explored 
in developing regions.  
There are a number of ICT programmes that have tried to address livelihood issues  like food safety, hygiene, 
fisheries and farming (Frohlich, Robinson, Eglinton, Jones, & Vartiainen, 2012; Chapman, & Slaymaker, 2009; 
Aker & Mbiti, 2010), but a challenge remains concerning the ways to achieve sustained success because ICT 
deployments in developing countries often ignore local needs and cultural values (Selwyn, 2013). In some 
experiments, desktop kiosks were used in rural locations where their participants felt a bit awkward using the 
computer because they needed to learn to use the mouse and keyboard that was in the English alphabet. This 
required someone else to operate the keyboard for them. Also, due to their fixed position of the computer it wasn’t 
very pleasant for those who would spend considerable time in the kiosk. To make matters even worse, there was 
lack of trainers to tutor these local people (Islam, & Hasan, 2009, Chapman & Slaymaker, 2009; Raihan, 2011) 
There were several studies about m-learning and though they hold some promise mobile phones may not be the 
best way forward because of some fundamental drawbacks like low screen size and compatibility issues. What else 
then? If we consider the tablet devices (7 inch, 10 inch and other variants) they provide great portability with better 
functionality. People can carry the device around, so in terms of learning users are able to take their learning stations 
with them. Touch functionality takes away most of the initial awkward feeling straight on the first use. Swipe 
feature of the screen can give the users freedom to use the device without using a Standard English keyboard layout. 
This flexibility affords greater possibilities for technology integration among economically challenged, 
technologically underprivileged populations and to enable learning something that may positively change their way 
of facing or reacting to natural disasters. Surprisingly, using table devices for disaster preparedness training aimed at 
the rural population, is not yet studied anywhere in the world. 
This study conducted in Bangladesh, used a tablet device – which in this location is a fairly new addition to the 
mobile device category, for content delivery. This paper aims to explore, to what extent it is possible to design an 
interface in the local language for a tablet device and create content for the interface that will correspond to the local 
socio-cultural values and make the content comprehensible to a larger proportion of the population who are more or 
less technologically disadvantaged. In the first section of this paper the target audience, background of the study 
location and details of the samples are presented which will allow the readers to understand some of the key 
determinant factors of content design. In the second section, aspects of the content design including content 
selection and instructional design are presented. In the concluding section, interface design with content 
representation, embedding assessment techniques and interaction strategies are addressed. 
2. Research locations, target populations and research samples 
The research was positioned within Bangladesh – a developing country, part of “Next 11” (N-11) situated in a 
river delta, Padma, Brahmaputra, and Meghna, and divided in three zones: hilly tracts, terraces and flood plains. The 
government released statistics, from 1980-2010, show that there were 234 natural disaster events which affected 
323,480,264 people; 191,836 were killed and economic damage was 1.7 Billion USD (Elias, 2011). In 2012, 
Maplecroft’s Climate Change Vulnerability Index (CCVI) classified Dhaka (the capital of Bangladesh) as the most 
climate change affected ‘Extreme Risk’ cities among the top fifty.  
The curriculum of primary and secondary education in Bangladesh rarely provides any constructive knowledge 
about how to face disasters when they take place (Mahmudul, 2010; Khan, 2008). Rahman (2005) found that, NGO 
initiatives fail to achieve their desired outcomes as the arranged training often lack interactivity and clarity. This 
results in poor understanding and insufficient skill adoption among the trainees leading to delayed decision-making 
during disasters (Yap, Heeks & Ospina, p.7, 2011; Palttala, Boano, Lund, & Vos, 2012). A comprehensive review of 
ICT projects in Bangladesh reveals that most of the existing projects do not take into consideration local needs 
(Rahman, 2005, p.9). Moreover, the lack of a reliable communication infrastructure, specialized content and 
restricted access for women, illiteracy, insufficient ICT skills and a lack of consciousness about technological 
advancement make these initiatives fall short of expectation (Islam, 2010; Islam and Hasan, 2009; Rahman, 2005). 
A pilot study was conducted in 2013 with 3 participants, in Bagerhat- a moderately advanced location, located in 
the South West, Bangladesh. A second iteration took place in 2014 with a total of 18 participants, 6 of whom were 
from Baintala village, that has no electricity connection and 12 were from Bagerhat,. Both the locations have been 
prone to severe natural disasters in the past and they were recently impacted by the Cyclones Sidr (2007) and Aila 
(2009). Sampling criteria for selection of participants were, a minimum age of 18 and basic literacy skills (ability to 
read and write in Bangla). Other factors like gender, education background and technological literacy were kept 
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open so that the inclusive nature of the content and interface could be tested. Most of the population use mobile 
phones either as a primary user or a secondary user. The literacy rate is 65% for that region with comparison to the 
national average of 78.7%. Network coverage in the location was satisfactory and data streaming over internet was 
average. 
3. Curriculum and Content design process for the pilot and the subsequent iteration 
Currently there have not been any similar ICT-based training projects in Bangladesh, aiming at inclusive design 
and delivery of any specific curricula within the researched communities. The Bangladeshi school/college 
curriculum have very little content related to disaster preparedness, thus, it was a challenging task to make an 
informed decision on the inclusion of topics. The primary and secondary curricula were considered to understand 
what is actually covered in terms of disaster preparedness. It was found that in some cases the information provided 
was a bare minimum and it required further development (Mahmudul, 2010).  
Due to the frequent occurrence of disaster events it was obvious that the participants might have faced at least 
one major catastrophe if not more. The curriculum and the content needed to be developed to engage with people 
with previous experience. Geographical positioning and disaster event profiles were evaluated to better understand 
the common elements that needed to be discussed. The pattern of disaster event occurrences and annual death rolls 
were also inspected to understand the severity of the previous events and to consider the requirements for pre and 
post disaster preparedness. Accessible NGO literature and government published documents and booklets were also 
evaluated to find out how much of information is provided to the community.  
To ensure that the disaster preparedness training has maximum impact, learners needed to understand the topics 
comprehensively. Thus, rather than fostering surface learning by preparing the training materials based on what 
should go in the curriculum, it was important to understand what these people needed to learn or improvise on. The 
identified key elements were placed in the centre of the curriculum plan with delivery method and assessment tools 
designed to support deep learning (Clayton, 2011). Learner needs and learning objectives were at the forefront of 
this approach, which has been termed ‘Backward Instructional Design’ by McTighe and Thomas (2003) with the 
intention of achieving inclusivity.  
3.1 Content Delivery Strategy 
 
It is often problematic to find a skilled trainer who would go to places that lack modern facilities and may well 
be inaccessible. There are also issues with getting decent remuneration for their time and effort. Therefore, there is 
always a probability of having gaps in terms of getting the right person to conduct the training (Mahmudul, 2010). 
To overcome that issue and to enable more engaged participation, the idea of ‘Minimally Invasion Education’ 
(Mitra, 2000) was investigates by allowing the participants to interact within a social setting supported by the tablet 
device. The physical presence of the educator in content delivery was reduced to a minimum.  The researcher only 
actively participated in the content delivery during direct interventions which were an integral part of the course. In 
the study an iPad second generation with cellular connectivity was used for the delivery device. For cellular network 
a Grameen (Bangladesh telecoms provider) SIM was used. Another mobile operator’s SIM was kept as backup. 
Content delivery was for 5 days with 2 planned interventions for the pilot and for the second iteration it was 4 days 
with 2 interventions. 
3.2 Topics covered in the pilot and the second iteration 
 
The basic elements that were identified to be presented in the pilot study were: a) Disaster in respect to the 
country context, b) Preparedness for cyclone and flood, c) Creating an emergency kit and basic first aid, d) Role of 
family members in disaster preparedness and, e) Role of Technology in disaster preparedness.  
The content began by giving the participant some brief background information about the risk profile of the 
country which would reinforce the necessity of the training. Next segment dealt with raising awareness for flood and 
cyclone. To make participants more vigilant, video clips of the early development of a cyclone were shown to give 
them a clue about how a cyclone looks and sounds in the early stage. Preparedness for a disaster event was 
elaborated with identifiable steps that would minimize the risks.  
The next topic was creating and keeping a family emergency kit. This is not commonly practiced in Bangladesh 
and people rely on their intuition, but as during a disaster event they will often have to act quickly to get the 
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necessary elements in one place, it was considered to be good practice to learn to create a kit. Similarly, first aid 
training is also rare among the general public and it is deemed more of a doctor’s task. Sadly, a lack of basic first aid 
knowledge may lead to infections and may even cost lives. Within the limited setting of the pilot study only 
stopping bleeding and bandaging was covered. It was identified in the background study that gender participation is 
unequal and female empowerment is still limited. Hence, gender equality and the role of females in disaster 
preparedness was discussed in greater detail- including taking key decisions in absence of the male counter parts 
during an emergency. The final segment was about using ICT to help in keeping the trainees and their families’ safe 
and better informed. The concluding session allowed the participants to reflect on their learning and help them 
understand how they can make use of contemporary technological tools to assist them to be better prepared.  
Participants at the end of the pilot gave their opinion about the training and things they preferred most and things 
they would like their friends and family to learn. Taking that on board, in the second iteration, some of the key 
elements like preparedness for cyclone & flood, creating family emergency plan and first aid training were more 
heavily emphasized. The preparedness steps were presented in greater detail in easy to remember steps, the first aid 
training showed them how to stop bleeding and resuscitate. Resuscitation stages were included considering 
numerous mishaps likely to occur in the flood affected regions. Participants were also made aware of the different 
cyclone warning flags. The improvised second iteration contents aimed to empower the participants to gain more 
knowledge about the necessary skills that would help them to take better decisions in times of disasters. 
 
4. Interface design for the pilot and iterative version 
 
 
Most of the previous studies using computers have reported that the greatest challenge faced in designing any 
application for developing region was the receivers – that is for people who have little or no education (Medhi, 
Sagar & Toyama, 2006; Medhi, Prasad & Toyama, 2007). As English is predominantly used as the default language 
in most of the devices, this even poses a challenge to the literate section of the population who are competent in their 
native language, Bangla.  
The tablet interface can use the touch functionality and ability to use graphics and audio/video clips 
(Huenerfauth, 2002) to make learning more pleasurable for those people who would otherwise find it hard to decode 
large text blocks from a printed format. It is known that less literate people have some underdeveloped cognitive 
skills (Medhi, Lakshmanan, Toyama & Cutrell, 2013) which means that they find it troublesome to abstract received 
information (Friscira & Knoche, 2012; Santa & Baker, 1975). This creates a problem for interface design for 
disaster preparedness because if video and pictures are considered to be alternative to textual representation, then 
they have to be able to comprehend the information and understand the practicability of that information. Some 
research has identified that less literate users are comfortable with numbered representation (Friscira & Knoche, 
2012; Medhi & Cutrell, 2012). Audio narration was also found to be useful for certain scenarios (Medhi, Prasad & 
Toyama, 2007) though in some cases a speech based user interface was prone to more errors (Ahmed, Jackson & 
Zaber, 2013). This study adopted a mixed approach suggested by Knoche & Huang (2012) that, audio feedback is 
useful when it is played on user demand and also numerical representation of the text blocks was created.  
 
4.1 Content representation in the interface 
 
The content was meant to be delivered to a wide range of users, including literate to less literate people. Medhi, 
et. al, (2013) identified that, less literate people have underdeveloped cognitive structure that impacts their ability to 
navigate through  a hierarchical User Interface (UI) irrespective of textual representation or pictorial representation. 
Thus commonly used menu based hierarchical navigation would not only make the new device adoption process 
complex but also make the learning process complicated (Jones & Marsden, 2005; Ahmed et.al. 2013).  Rather than 
having a complex navigation system, what was planned was to have simple linear navigation structure. So the 
participants would start with day 1 and sequentially move towards other days where they would be presented with 
more complex content. This way of design allowed participants to progress together as a group. Those who were 
ahead of the other group members could discuss their own experience and thoughts related to the given scenario. 
That would keep them engaged rather than feeling bored or disconnected from the training. 
One of the main barriers to having a training programme for less literate users in a language other than English is 
representation of the information. Medhi in a range of experiments tried to create a text free job search User 
Interface for illiterate users with pictures, icons as visual cue and a voice narrator as the replacement of the text 
blocks. So having the voice and pictures side by side in the UI meant that issues like cognitive load became 
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important. As Medhi et.al. (2006) confirmed, despite the participant’s subject knowledge they faced barriers beyond 
literacy, including a lack of comprehension about how the information was relevant to them. This statement can be a 
confirmation that Medhi’s experiment participants were unable to follow the visual cues and the intended simplicity 
of the text free UI was not so simple in reality.  
Though, the concept of cognitive overload and its relation to instruction design is largely beyond the scope of 
this paper, but this was relevant and important for the study to recognize how much information the participants 
were able to take at a go, in a single session, and whether that retained in their memory.  
If we consider Atkinson & Shiffrin’s Memory model (1986), when users were presented with the content it 
would ideally be stored initially in their working memory or the short term memory – which deals with audio and 
video data. Capacity of the working memory is limited and gets replaced if succeeding new information needs 
processing. If the presented data creates stimulus beyond the receivers working memory capacity, there are high 
possibilities that it will overload the working memory, resulting in erasing the existing stimuli that is in the process 
of being processed leading to inadequate knowledge construction (Kirschner, Clark & Sweller, 2006; Sweller, 
1988).  On the contrary, when items in the working memory are iterated, it creates stronger association with the long 
term memory (Atkinson & Shiffrin, 1968). 
                                
 
Fig. 1.Sample Slides from the Pilot Study (Both right and the left one) 
 
Any successful content and instructional design should alter the long term memory to some extent. Design that 
does not influence the long term memory or increase the information retrieval efficiency in the long term memory is 
not going to make bigger impact (Kirschner et. al., 2006).  
Considering the training was designed for the people who had experiential knowledge from past disaster 
experiences, it was important to align the content in a way that would associate with their past experiences and 
would build upon that so that more connections are created with the long term memory. For the pilot study content 
were presented using a mix of pictures and text and short video clips. 
The interface was designed in a way that, if there were some text blocks, there would also be supportive graphics 
for the text and optional user controlled audio narration. Furthermore if a particular graphic was hovered over that 
would reveal further information about that element. For example in the above left image (Fig.1) there are several 
items presented that would go in an emergency kit. If participants click on any of them a little window will pop up 
with relevant information about the item represented by that particular graphic. On the second image, participants 
were shown a video clip related to flood. At the end of the training participants could recall most of the topics they 
were taught through the device. In the pilot study evaluation, the participants suggested that icons depicting an old 
PSTN phone can be replaced with a mobile phone and that a more realistic money symbol could be included.   
 
 
Fig. 2: Cyclone Warning Slide (2nd Iteration) 
 
Fig. 3: Cyclone Preparedness (2nd Iteration) 
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In the second iteration, more of these issues were taken into consideration alongside cognitive overload 
situations. The second iteration content was reviewed by 3 expert evaluators who are in ICT field and had extensive 
experience in designing programmes for rural people and 3 general evaluators who gave their opinions and 
suggestions from a user perspective.  
The above picture (Fig.3) Cyclone Preparedness is thoroughly explained by recognizable and memorable steps. 
Based on Medhi & Cutrell (2012)’s finding that less literate people can recognize and use numbers the text blocks 
were simplified with graphics and numbers. For instance, the cyclone preparedness plan was sketched out in 4 steps, 
on top of each picture there was a number and on the bottom there was description of the item. Participants could 
zoom the picture if they were not sure about that. For the Fig. 4 clip where an animation of resuscitation was played. 
The ‘read to me function’ would enable the less literate users to hear the content to understand those steps with ease.  
 
 
Fig. 4: Resuscitation Steps (2nd Iteration) 
 
Fig. 5: Drag and Drop Activity (2nd Iteration, the bottom right 
figure points towards the submit button) 
 
The created content was designed by keeping in mind the possible cognitive overload situations as identified by 
Mayer & Moreno (2003). For instance, in a scenario where students needed to watch a video clip about early 
sightings of a cyclone and complete a mini drag and drop activity (Fig. 5), they were first presented with the video 
clip and the drag drop scenario stayed static. After watching the clip they could do the drag and drop activity, the 
interface didn’t force them to engage into both the activities simultaneously. Other possible options that could have 
led to memory overload included inclusion of redundant objects and/or misaligned graphics and text blocks. Where 
graphics were presented, text blocks and numbers were aligned on top and bottom of the graphics giving users 
sufficient cue to identify and understand the content rather than screening the whole screen to look for possible cues.   
 
4.2 Interaction strategy 
 
There were two important factors to the delivery of the content, 1) interaction within the interface and 2) 
interaction beyond the interface. Interaction within the device was crucial as this would be the first point of 
connection for the participants who would use the device in a group. Considering the fact that the participants had 
never used the device before the interaction within the device needed to be simplistic. User interaction with the 
device was mostly self-explanatory and the participants could operate the interface with minimal functions (interface 
had next, read to me and submit button). Video could be played and paused with a single touch. To avoid 
unintended erroneous page-flips finger swipe was disabled for content viewing but for tasks like ‘drag-drop’ they 
could use touch function to drag items on screen.  
Graphics were also set in a way that they could zoom any graphics if they wanted to see it in a higher resolution, 
this was particularly useful where different stages of disaster preparedness was presented. Participants during the 
pilot didn’t find it troublesome to navigate through the interface and they said they hadn’t felt the awkwardness as 
they would usually feel with a new electronic device. The majority of the sessions were self-exploratory for the 
participants in the presence of the researcher who just observed the interaction and connectivity with the interface. 
When the interface presented the participants with a task or content they were required to discuss among themselves 
in smaller groups and the activity presented in the device’s interface would induce activity outside the interface.  
For example: In one particular activity in which they were required to watch a video on cyclone preparedness 
and after that they would do a drag and drop activity (Fig. 6). Now when the interface presented them with the 
activity they would engage in discussions and then selected their answer and input that in the interface. Afterwards, 
the interface would give them feedback on their responses.  
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Activities that participants were engaged with beyond of the interface were: scenario-based group discussion, 
brainstorming and snowballing activity.  The social setting of the interaction beyond the interface was intended to 
allow the participants to feel less awkward because they were not just interacting with the device but also with 
fellow participants. 
 
                                
Fig. 6: Cyclone Preparedness Drag Drop Activity (left) and Response Screen (right) (2nd Iteration) 
 
The discussions allowed participants to reflect on their personal experiences, and then share that with others 
leading to the possibility of knowledge construction and greater awareness. In the second iteration participants also 
took their own pictures of possible hazardous elements and possible emergency kit contents using the tablet device 
as a part of their learning process. 
 
 
5. Discussion 
 
 
This study being one of its first kinds to evaluate how tablet device can be used among rural population to teach 
disaster preparedness creates a starting point for comparison among using tablet devices rather than computers or 
laptops. Being in the same genre as other mobile devices, tablets have significant potential to deliver multimedia 
training in remote places.  
Challenges in content and interface design were somewhat similar to Medhi’s work (Medhi et. al, 2013), 
especially where it was about dealing with less literate people.  But designing an interface for a tablet device is very 
different compared to designing it for a PC or laptop. Interestingly even first time users were pretty much 
comfortable in using the device after the initial training. In this study, no stressed behavioral issues among 
participants were identified unlike some other similar non-tablet device projects (Mitra, 2000, Medhi & Toyama, 
2007). Unlike, Medhi et. al, (2006), this study found highly enthusiastic people who enjoyed their interaction with 
the tablet device. They picked up the UI function from day 1 after the initial briefing. Lack of awareness of new 
technology was present but the participants didn’t have doubts about the technology, they thought it was a great 
device that had the functionality of a telecom device but also can be used for learning. The device itself assisted in 
promoting inclusivity for this study.  
Medhi (2013) promoted her text free UI to connect with rural people. Whether that itself works or not for the 
tablet device in a rural setting was a question for the research. For a topic like disaster preparedness participants 
needed cues to better understand the scenarios and things that they should do if they were required to. It was found 
that for disaster preparedness training it is more important to find a balance between text and graphics to have “the 
best of the both worlds”. A cluttered interface can often lead towards cognitive overload which Medhi et. al (2006. 
2007) had not taken into consideration. Cognitive overload was considered for this project’s content and interface 
design and creating content for ‘Minimally Invasive Education’ needed to design the content in such a way that 
there can be ample room for the participants to engage in social interaction to construct knowledge. Interactions and 
activities were designed in such a way that would allow that social interaction.  
Interface design was minimalistic which was loved by the participants. There were several limitations from the 
design aspect due to use of Bangla language and fonts which restricted the design to some extent. One of the reason 
was a compatibility issue between some fonts and the platform. However that was later reduced by the use of 
alternate fonts.  
 
6. Conclusion and future work 
 
In this paper the researcher has looked into the possibilities of using a tablet device for disaster preparedness 
training. Various aspects of content and interface design were reviewed in terms of the local needs. The major 
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contribution of this paper is the finding that content and interface can be designed for tablet device to train the mass 
of a population in their local language.  
Comparable research was considered and there were several points where this research has provided a different 
viewpoint, which might help future researchers who will use tablet device to train local people. In terms of its 
impact within a wider context, there is a need to understand how these participants might use these newly learnt 
skills and knowledge and whether that will help to keep themselves safe. The interaction and assessment strategy 
needs to be revisited to understand if there are any better engagement opportunities. Cognitive overload and 
multitasking theories also needs to be reevaluated in terms of the content creation.  
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